UN SON CTECHNOLOGES CO, LID 


LD1117/A LINEAR INTEGRATED CIRCUIT 


LOW DROP FIXED AND 


zs 
ADJUSTABLE POSITIVE = |_- 0  S 
VOLTAGE REGULATORS 70-220 TO-220F —- TO-262 


The UTC LD1117/A is a low dropout, 3-terminal positive TO-263 T0-263-3 T0-252 


voltage regulator designed to provide output current up to 
<p 
4 


800mA/1A, There are adjustable version (Vrer=1.25V) and 
various fixed versions. 


m= FEATURES 


* TO-252D SOT-89 SOT-223 
Low dropout voltage 

* Suitable for SCSI-2 active termination if Vout set to 2.85V 

* Output current up to 0.8A for 1117 and 1.0A for 1117A <2 

* Built-in current limit and over temperature protection SE 


* Low current consumption SOP-8 
* Support MLCC 


= ORDERING INFORMATION 


Ordering Number ® ® 
Package : : F 
Lead Free Halogen Free Pin Assignment Packing 


LD1117@L-xx-AA3-@-@ | LD11170G-xx-AA3-@-@ | SOT-223 
LD1117@L-xx-AB3-@-@ | LD11170G-xx-AB3-@-@ | SOT-89 
LD1117OL-xx-TA3-@-@ | LD11170G-xx-TA3-@-@ | TO-220 





LD1117@L-xx-TF3-@-® LD1117@0G-xx-TF3-@-@ TO-220F 
LD1117@L-xx-TN3-@-@ | LD1117@G-xx-TN3-@-@ TO-252 
LD1117@L-xx-TND-@-@ | LD1117@G-xx-TND-@-® TO-252D 


LD1117@L-xx-TQ2-@-@ | LD1117OG-xx-TQ2-@-@ TO-263 
LD1117@L-xx-TQ3-@-@ | LD1117O0G-xx-TQ3-@-@ TO-263-3 
LD1117@L-xx-S08-@-® LD11170G-xx-S08-@-@ SOP-8 GOOIxOOx 


Notes: 1. © : Current code: Blank: 8300mA A: 1A 
2. Pin Assignment: I: Vin =O: Vour G: GND/ADJ 
3. xx: Output Voltage, Refer to Marking Information. 








LD1117@L-xx-T2Q-@-@ | LD1117OG-xx-T2Q-@-@ TO-262 










(1) R: Tape Reel, T: Tube 

(2) refer to Pin Assignment 

(3) AA3: SOT-223, AB3: SOT-89, TA3:TO-220, 
TF3: TO-220F, TN3: TO-252, TND: TO-252D 
T2Q: TO-262, TQ2: TO-263, TQ3: TO-263-3, 
S08: SOP-8 

(4) xx: refer to Marking Information 

(5) G: Halogen Free and Lead Free, L: Lead Free 

(6) Blank: 800mA, A: 1A 


LD1117@G-xx-AA3-@-@ 


E 
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LD1117/A LINEAR INTEGRATED CIRCUIT 


= MARKING INFORMATION 


PACKAGE VOLTAGE CODE MARKING 


OOoUXxA Pin Code 
Date Code re = Voltage Code 
SOT-89 Current Code L: Lead Free 
G: Halogen Free 
L: Lead Free 
Current Code G: Halogen Free 
12 :1.2V eg a aay 
SOT-223 15 :1.5V sisiidene Cee ig Ue oyaie Cad 
18 :1.8V g aoe 
25 :2.5V 
2J :2.85V 


: L: Lead Free 
TO-252 pane Current Code ae G: Halogen Free 
TO-252D ~“ Pin Code Lot Code 


XX ! Date Code 
TO-263 


TO-263-3 



























































Voltage Code 





Date Code 
LD111700 L: Lead Free 

G: Halogen Free 
Voltage Code Lot Code 


Current Code 





Note: Current code: Blank:0.8A A: 1A 


= PIN CONFIGURATION of SOP-8 
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LD1117/A LINEAR INTEGRATED CIRCUIT 


m= BLOCK DIAGRAM 







Voltage 
Reference 
Current 
) ~—— 


Thermal 
Compensation| 


GND/ 
© ADJ 
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LD1117/A LINEAR INTEGRATED CIRCUIT 


= ABSOLUTE MAXIMUM RATINGS (T,=25°C) 


PARAMETER SYMBOL RATINGS 
DC Input Voltage Vin 
Ty 


[Vy 
PowerDissipation TP Internally limited 
Junction Temperature | TC +150 
-20 ~ +125 
65 ~ +150 
Notes: 1. Absolute maximum ratings are those values beyond which the device could be permanently damaged. 
Absolute maximum ratings are stress ratings only and functional device operation is not implied. 
2. This condition is only determined from design. It can't be 100% tested in mass production. 


= RECOMMENDED OPERATING RATINGS 


PARAMETER SYMBOL 
nput Voltage 
Operating Junction Temperature 


m@ THERMAL DATA 


PARAMETER SYMBOL RATINGS 


SOT-223 165 
OT-89 180 
150 


Junction to Ambient 8 
een 0-252/T0-252D ss 112 
JC 








0-220 5 
O-262/TO-263 6 


SOT- 
SOP- 

TO- es 

TO- 

To- si 

18 
50 
: 20 
To- ze 

O-220/TO-262 


O-252/TO-252D 


T ° 
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LD1117/A LINEAR INTEGRATED CIRCUIT 


m@ ELECTRICAL CHARACTERISTICS 


(Ta=25°C, refer to the test circuits, Tj=0 ~ 125°C, Co=10uUF unless otherwise specified) 
For LD1117/A-1.2 


PARAMETER SYMBOL TEST CONDITIONS UNIT 
Output Voltage | Vout |Vin=3.2V, lour=10mA, Ts=25°C 1.176 | 1.200 | 1.224 


Min=2.7 to 8V 
LD1117  : lout=10~800MA 1.176 | 1.200 | 1.224 V 
LD1117A : lout=10~1000MA 


Line Regulation | AVour Vin=2.7 to8V lour=t0mA | Tt | Tm 


Load Regulation : lour=10~800mA 1 10 mV 
LD1117A : lour=10~1000mA 


Temperature stability | AVour | CT | 
Long Term Stability | AVour [1000 hrs, Te125°C | | | 
Ceeratina meutYotage _}_Y_fawref00m& 

Quiescent Quiescent Current sd Vin<10V Vnstov tt tst—<ststsi‘—s‘<‘w Tt Lm 


Parente | tow Nesawireave  Eoretealaeoo-—[-—| 
low Vwetsv TT ml 
Ouiut Noise Votage | ey [B+10He to KW, T=250 | [oo |v 


Bae f=120Hz, Ty=25°C, 
n=4.2V, VrippLe =1V pp 


=e 


Supply Voltage Rejection 





lour=500mA_ Tt | 1.25 |, 

lour=800mA 4.20 | 1.30 

lor=tA 820 | 1.30 
Thermal Regulation | Ta 25°C, 30ms Pulse || 0.01 | 0.10 | MW | 


For LD1117/A-1.5 


PARAMETER SYMBOL TEST CONDITIONS UNIT 
Output Voltage | Vour _ [Vin=3.5V, lour=10mA, Ty=25°C 1.470 | 1.500 | 1.530 


Vin=3 to 8V 
LD1117  : Iout=0~800MA 1.470 | 1.500 | 1.530 V 
LD1117A : loyt=0~1000MA 


Line Regulation | AVour Vine 3to 8V, tour=OmA | Tt | Tm 


Min=3V 
Load Regulation LD1117  : lout=0~800MA 1 10 mV 
LD1117A : lour=0~1000mA 


Temperature stability | AVor | 
Long Term Stability | AVour [1000hrs, Te126°C | | | 
Operating Input Voltage | Vin flour=100mA_ | tT 
Quiesoent Curent _[-_la_Mwst0V____| Viv 0V a oe 


Output Noise Voltage =10Hz to 10KHz, T)=25° 5 pao [ff 


2 Bite f=120Hz, Ty=25°C, 
lour=100mA Cid ss 1.00 | 1.10 | 
y, flouss00ma ts | 1.25 
P  flour=800mA CT Ss 4.20 | 1.30 | 
lour=1A Cs 2.20 | 1.30_ | 
Thermal Regulation | ~—|Ta=25°C, 30msPulse | S|. | 0.10 | HW | 
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LD1117/A LINEAR INTEGRATED CIRCUIT 


m ELECTRICAL CHARACTERISTICS(Cont.) 
For LD1117/A-1.8 


PARAMETER _{SYMBOL|_TEST CONDITIONS _{_MIN._| TYP. | MAX. } UNIT 


Vin=3.8V, lour=10MA, Ty=25°C 1. 764 1. 800 1.836 
MViN=3.3 to 8V 

LD1117 : lour=0~800mA 1.764 | 1.800 | 1.836 
LD1117A : lout=0~1000mMA 





Vin=3.3V 
Load Regulation LD1117  : lout=0~800MA 
LD1117A : loutr=0~1000mMA 


Temperature stability | AVor | 
Long Term Stability | AVour [1000hrs, Te126°C | | || 


Operating put Vatege __1_Ya_faunetmA | is |v 
Quiescent Current Current | la Mins OV Vnstove  s—<—ssSsSsY tt ma 


aprons Vinge | To et} 


Min=9.5V, VrippLe=1Vpp 
lour=100mA CST Ss 1.00 | 1.10 | 
Dropout Voltage lour=500mA CT St | 1.285 
lour=800mA CTC 1.20 | 1.30 | 
lout=1A : . 
Thermal Regulation ss |_——[Ta=25°C, 30msPulse sd] S| 0.04 _ | 0.10 | M/W | 


For LD1117/A-2.5 


PARAMETER SYMBOL TEST CONDITIONS UNIT 
Output Voltage | Vour _ [Vin=4.5V, lour=10mA, Tj=25°C 2.450 | 2.500 | 2.550 


Vin=3.9 to 10V 
LD1117  : lour=0~800mA 2.450 | 2.500 | 2.550 Vv 
LD1117A : lout=0~1000mMA 


Line Regulation | AVour [Vin=3.9to 10V, lour=omA | Tt | Tm 


MV iIN=3.9V 
Load Regulation LD1117  : Ioyt=O0~800MA 1 10 mV 
LD1117A : loytr=0~1000mMA 


Temperature stability | AVor | CE CT 
Long Term Stability | AVour [1000hrs, Tet25°C | | | 
Operating Input Voltage | Vin lour=100mA_—C‘iEC CT ts | 
Quiescent Current_|_la_Nwsf0V___{ _} 5 | 10 | ma | 
ee ee 


Eas f=120Hz, Ty=25°C, 
} sve poor 5.5V, Vaippte =1Vpp 


. 





Supply Voltage Rejection 


lour=500mA_SS™~—~SsSsYSSC~é‘iS~= AB 8.2 

lou=800mASSS™S™~—~iS~<C*é~iC 2 | 30 | 

lo=tASSS™~™~SSSCSSSS~*dSC 20 [1.30 
Thermal Regulation | ___[Ta=25°C, 30ms Pulse ——~+(|——*(| 0.01 | 0.10 | ~w | 
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LD1117/A LINEAR INTEGRATED CIRCUIT 


m ELECTRICAL CHARACTERISTICS(Cont.) 
For LD1117/A-2.85 


PARAMETER SYMBOL TEST CONDITIONS UNIT 
Output Voltage | Vout |Vin=4.85V, lour=10mA, Tj=25°C 2.793 | 2.850 | 2.907 


Vin=4.25 to 10V 
LD1117  : lour=0~800mA 2.793 | 2.850 | 2.907 Vv 
LD1117A : loyt=0~1000mMA 


Line Regulation | AVour Vin=4.25t010V, lour=OmA | | tT Tm 


MVin=4.25V 
Load Regulation LD1117  : lout=0~800MA 1 10 mV 
LD1117A : lour=0~1000mMA 


Temperature stability | AVour | Ci‘ TT 
Long Term Stability | AVour |1000hrs, T=125°C | | os | 
Operating Input Voltage | Vin__lour=100mA CT | Tt | 
uiescent Gurent_{__la_NogtQv_______{_|_ | 10 | ma_ 
Eee ee EEE 


lout=40mA, f=120Hz, Ty=25°C, 
Vin=5.85V, Vaippte=1V pp 


pee 


Supply Voltage Rejection 


lour=500mA_ ts | 1.25 

lo=s00mASC«YSSC«d C0 | 30] 

lour=tA 820 | 1.30 
Thermal Regulation | Ta=25°C, 30ms Pulse || 0.01 | 0.10 | MW | 


For LD1117/A-3.0 


Output Voltage | Vou _Vin=5V, lour=10mA, Ts=25°C 


Vin=4.5 to 10V 
LD1117  : lour=0~800mA 2.940 | 3.000 | 3.060 Vv 
LD1117A : lout=0~1000mA 


Line Regulation | AVour Vin=4.5t012V, lour=omA | Tt | mV 


MV in=4.5V 
Load Regulation LD1117  : loyt=0~800mMA 1 10 mV 
LD1117A : loyr=0~1000mMA 


Temperature stability | AVor | 
Long Term Stability | AVour [1000hrs, TH126°C | fs | 
Operating input Voltage | Vn lour=100mA_ | Tt 
Quiescent Current | tao Msst5V—— 10m 


ane ftw Porew.teaec  Ebrerataee Tf] 
(Output Noise Voltage | en B=10Hzto10KHz,Ti=25°C_ ——s| S| 100 * || S| 
lour=40mA, f=120Hz, Ty=25°C, 

Vin=6V, VeippLe=1V pp 
lur=100mA—“‘;‘“‘é‘iLSCSCSC*d;=sCé4.00: | 1.40 
llur=500mA—“(i‘“‘é‘*LSCSC“‘:*‘édL«C4«15 | 1.285 
lour=800mASSS~wSC‘“‘*‘dCA CL tg | 
lur=1A—“‘“‘LSSCSCSC*dCT:«C4.20: | 14.30 
Thermal Regulation ss | ~—(Ta=25°C, 30ms Pulse sss | ~Ss|s(0.01_| 0.10 | %W | 





Supply Voltage Rejection 
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LD1117/A LINEAR INTEGRATED CIRCUIT 


m ELECTRICAL CHARACTERISTICS(Cont.) 
For LD1117/A-3.3 


PARAMETER SYMBOL TEST CONDITIONS UNIT 
Output Voltage | Vout |Vin=5.3V, lour=10mA, Ty=25°C 3.234 | 3.300 | 3.366 


Vin=4.75 to 10V 
LD1117 : lour=0~800MmA 3.234 | 3.300 | 3.366 Vv 
LD1117A : loyr=0~1000mMA 


Line Regulation | AVour Vin 4.75t0 15V,lour=0mA | tt | Tm 


MV in=4.75V 
Load Regulation LD1117  : lout=0~800MA 1 10 mV 
LD1117A : loutr=0~1000mMA 


fenperatesabity | avon {| | dP or | CT 
Long Tem Stability | aVour i000, Tees | CT os | | 
Operating Input Votiage | Vw —ovrt00ma— | | TV 
Quiescent Curent [ta Nasty 0 
Varo, tase KOE [ww | TT, 
Output Noise Votage | ex [B=10Hz to T0KHz, T=250 a 


Vin=6.3V, Veippre=1V pp 
Rec 80 Yeenur We ____}_—_} | 
y, llouss00ma tts 25 |, 
© Wtour=800mA Cid Ss 4.20 | 1.30 | 
lour=t1A CT 1.20 | 1.30 | 
Thermal Regulation | |Ta=25°C, 30msPulse sd] S| 0.04 _ | 0.10 | MW | 


For LD1117/A-3.6 


PARAMETER SYMBOL TEST CONDITIONS UNIT 
Output Voltage | Vout |Vin=5.6V, lour=10mA, Ty=25°C 3.528 | 3.600 | 3.672 


Min=5 to 10V 
LD1117  : louvt=0~800mMA 3.528 | 3.600 | 3.672 V 
LD1117A : lout=0~1000MA 


Line Regulation | AVour Vin=5 to 15V. lour=OmA | Tt | mV 


Min=5V 
Load Regulation LD1117  : lout=0~800mMA 1 10 mV 
LD1117A : loutr=0~1000mMA 


Temperature stability | AVour | —“‘iLSSCdTCOS CT | 
Long Term Stability | AVour |1000hrs, T=125°C | | || 
Operating Input Voltage | Vin__lour=100mA CTT Tt | 
Quiescent Curent _{_lg_Vaeeto¥____ | et 5 | to | ma 
aoe ee EE ep 


lout=40mA, f=120Hz, Ty=25°C, 
Vin=6.6V, VrippLe=1V pp 


= fe 


Current Limit ILimit 





Supply Voltage Rejection 


lour=500mA_ tts | 1.25 

lo=800mASYSCi 0 | 30] 

lour=tA 820 | 1.30 
Thermal Regulation | Ta=25°C, 30ms Pulse || 0.01 | 0.10 | WW | 
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LD1117/A LINEAR INTEGRATED CIRCUIT 


m ELECTRICAL CHARACTERISTICS(Cont.) 
For LD1117/A-5.0 


Output Voltage | Vour_|Vin=7V, lour=10mA, Ts=25°C 
Vin=6.5 to 15V 
LD1117  : lout=0~800mMA 
LD1117A : lout=0~1.0A 


Line Regulation | AVour Vin=6.5to 15V, lour=OmA | Tt | 10 | mV_ 


MV in=6.5V 
Load Regulation LD1117  : lout=0~800MA 1 15 mV 
LD1117A : lout=0~1000mA 


Temperature stability | AVour | CdS CTS TT 
Long Term Stability | AVour |1000hrs, Tet25°C | | 
Operating Input Voltage | Vin lour=100mA | | ts 
ee are 
SEC a YS 


lout=40mA, f=120Hz, Ty=25°C, 
Vin=8V, VaippLe=1Vpp 


« 


Supply Voltage Rejection 


lour=500mA_ Tt | 1.25 |, 

lour=800mA 1.20 | 1.30 

lour=1A 1.20 | 1.30 
Thermal Regulation | Ta=25°C, 30ms Pulse || 0.01 | 0.10 | HW 


For LD1117/A-ADJ 


PARAMETER SYMBOL TEST CONDITIONS UNIT 
Reference Voltage | Veer |Vin-Vour=2V, lour=10mA, Ty=25°C | 1.225 1.275 


Min-Vout=1.4 to 10V 
Reference Voltage LD1117  : loyt=10~800mMA 1.225 1.25 1.275 V 
LD1117A : lout=10~1000mA 


Line Regulation | AVout_|Vin-Vour=1.5 to 13.75V, lour=10mA |__| 0.035 


MVin-Vout=3V 
Load Regulation LD1117  : Ioyt=10~800MA 0.1 0.4 % 
LD1117A : lout=10~1000mA 


Temperature stability | AVour | TO | 
Long Term Stability | AVour [1000hrs,Tr125°C | | || 
Operating Input Voltage | Vw ft 
nou [Vnst5V | || 120 | pA 


Min-Vout=1.4 to 10V, 





= 
| 5 | mA 
as ies 
a 
i 
| 1.10 | 


Minimum Load Current omm Vnet5V | 

-VouT=5V, Ty=25°C aeltts 
LD1117A| 1000 

Output Noise (%Vo) | en _[B=10Hz to 10KHz, Ty=25°C |__| 0.003 





Current Limit lumit Vin 


Adjustment Pin Current Change | Alans |LD1117  : lour=10 ~ 800mA 1 
ee : lout=10 ~ 1000mA 


loutr=40mA, f=120Hz, Ty=25°C, 75 
Min-Vout=3V, Vrippte=1Vpp 


. 1.10 


Supply Voltage Rejection 


lour=500mA 115 | 1.25 |, 

lour=soomA 1.20 | 1.30 

lout 8.20 | 1.30 
Thermal Regulation | Ta=25°C, 30ms Pulse | | 0.01 | 0.10 | HW 
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LD1117/A LINEAR INTEGRATED CIRCUIT 


= TYPICAL APPLICATIONS 


UTC LD1117/A-XX 
IN OUT 


GND/ADJ 





Fig.1 Tyncal Application Circuit 


UTC LD1117/A-XX 
IN OUT 


GND/ADJ 





Fig.2 Tyncal Application Circuit (FOR MLCC) 


UTC LD1117/A-5.0V 
Vin IN OUT 


GND/ADJ 





Floating Input 


Fig.3 Negative Supply 
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LD1117/A LINEAR INTEGRATED CIRCUIT 


= TYPICAL APPLICATIONS(Cont.) 


UTC LD1117/A- 


ey, 18-27 
IN OUT Lines 


GND/ADJ 





Fig.4 Active Terminator for SCSI-2 BUS 


UTC LD1117/A-5.0V 


IN OUT SV to 10V 





GND/ADJ 100uF 


Fig.5 Circuit for Increasing Output Voltage 
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LD1117/A LINEAR INTEGRATED CIRCUIT 


= APPLICATION NOTE of LD1117/A ADJUSTABLE 


The LD1117/A adjustable has a reference voltage of between the OUT and ADJ/GND pins. lap, is 60UA typ. 
(120uUA max.) and Alapy is 1HA typ. (5UA max.). 

R;, is normally fixed to 1200. 

From figure 6 we obtain: 

Vout=VrertRa(lanst!R1)=Vrer + Ro(lapstVrer/R1)=Vrer(1+Re/R1) + Re x lap. 

Usually R2 value is in the range of few KQ, so the Ro X laps product could be neglected; then the above 
expression becomes: Vout=Vrer(1+R2/R:1) 

For better load regulation, realize a good Kelvin connection of R; and Rz is important. Particularly R; 
connection must be realized very close to OUT and ADJ/GND pin, while R2 ground connection must be placed 
as near as possible to the negative Load pin. Ripple rejection can be improved by introducing a 10uUF 
electrolytic capacitor placed in parallel to the R2 resistor (See Fig. 8) 


UTC LD1117/A 
IN OUT 


GND/ADJ 








UTC LD1117/A 
IN OUT 


GND/ADJ 











(FOR MLCC) 


UTC LD1117/A 
IN OUT © Vout 
GND/ADJ 
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LD1117/A LINEAR INTEGRATED CIRCUIT 


m TYPICAL CHARACTERISTICS 


Line Transient Response 


Load Transient Response 














































Vin=5V, Vout=2.5V » Vin=4~ 5V, Vout=2.5V > 
4100] Cr10uF, Co=10uF, Cj=1uF, Co=10uF, 

oe lout=0.1~0.6A aes lour=0.1A 
SE 50 i 4 L SE i a 
S§ 0 55 
=) =) 
9 100 oa 

= ahs. | ao ® 
o = i) 
o§ > 

S Qa 

Oo a 

0 10 20 30 40 50 60 70 80 90 100 0 25 50 75 100 125 150 175 200 225 250 
Time (us) Time (us) 
Dropout Voltage (Vin-Vour) Ripple Rejection 
Capy =22uUF 
lout=0.1A 

= ay 

S Tj=125°C_—___| = 

3 S 

& 8 

S a 

5 2 

a 3 

9° a 

fa) 



































































































































0 0.2 0.4 0.6 0.8 1.0 10 100 1K 10K 100K 1M 
Output Current, lout (A) Frequency (Hz) 
Adjust Pin Current Temperature Stability 
100 2.0 
S15 
= 80 2 1.0 
< oO 
S 60 5 05 
S) & 
E ae £ 0 
o i) 
- 40 > 
zg = 05 pert tT TT 
2 s 1.0 
20 a 
-1.5 
0 -2.0 
-0 -25 0 25 50 75 100 125 -50 -25 0 25 50 75 100 125 150 
Temperature (°C) Temperature (°C) 
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LD1117/A LINEAR INTEGRATED CIRCUIT 


mw TYPICAL CHARACTERISTICS(Cont.) 

















































































































































































































































































































Short-Circuit Current Load Regulation 
2.8 0.16 
oe Alvoap=1A 
— 24 x 0.12 
x Ty=125°C — 
5 2.0 2 0.08 
5 oO 
O 1.6 & 0.04 
= a 
2 2, 
Oo 12 g 0 
= 3 
fe) > 
5 0.8 3 -0.04 
5 
0.4 O -0.08 
0 -0.12 
0 5 10 -50 -25 0O 25 50 75 100 125 
Input/Output Differential (V) Temperature (°C) 
Reference Voltge vs. Temperature Output Voltage vs. Temperautre 
1.255 
1.250 Vout Set With 1% Resistors 
S 1.245 ae eee 7 
4.240 := 
2 S 
@ 1.235 
2 5 
£ 1.230 is 
S iS 
= 1.225 > 
e 3 
§ 1.220 f=" 
2 1.215 fs) 
oO . 
a 
1.210 
1.205 
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LD1117/A LINEAR INTEGRATED CIRCUIT 


mw TYPICAL CHARACTERISTICS(Cont.) 


a6 Output Voltage vs. Temperautre Safe Operating Area vs. Capacitor ESR 
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UTC assumes no responsibility for equipment failures that result from using products at values that 
exceed, even momentarily, rated values (such as maximum ratings, operating condition ranges, or 
other parameters) listed in products specifications of any and all UTC products described or contained 
herein. UTC products are not designed for use in life support appliances, devices or systems where 
malfunction of these products can be reasonably expected to result in personal injury. Reproduction in 
whole or in part is prohibited without the prior written consent of the copyright owner. The information 
presented in this document does not form part of any quotation or contract, is believed to be accurate 
and reliable and may be changed without notice. 
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